Abstract: Electrical discharges in accelerating structures are one of the key issues limiting the performance of future high energy accelerators such as the Compact Linear Collider (CLIC). Fundamental understanding of breakdown phenomena is an indispensable part of the CLIC feasibility study. The present work concerns the experimental study of breakdown using Scanning Electron Microscopes (SEMs). A SEM gives us the opportunity to achieve high electrical gradients of 1\,kV/$\mu$m which corresponds to 1\,GV/m by exciting a probe needle with a high voltage power supply and controlling the positioning of the needle with a linear piezo motor. The gap between the needle tip and the surface is controlled with sub-micron precision. A second electron microscope equipped with a Focused Ion Beam (FIB) is used to create surface corrugations and to sharpen the probe needle to a tip radius of about 50\,nm. Moreover it is used to prepare cross sections of a voltage breakdown area in order to study the geometrical surface damages as well as the elemental composition of the breakdown. Moreover it is used to prepare cross sections of a voltage breakdown area in order to study the geometrical surface damages as well as the elemental composition of the breakdown.
Introduction 1
The feasibility of future high power accelerators for particle physics stud-2 ies such as the Compact Linear Collider (CLIC) are under investigation. The 3 high accelerating field of 100 MV/m is generated by sending radio-frequency 4 (rf) waves through specially designed accelerating structures. The high elec-5 trical fields tend to cause surface degradation of accelerating structures [1] .
6
The probability for an electrical breakdown will increase with the created 7 surface roughness which is critical to the performance of the accelerator.
8
One of the key conditions for the reliable operation of CLIC is limiting the 9 breakdown probability on the order of 10 −7 . In order to obtain that con-10 dition, studies of fatigue of the surface under rf condition with prototype 11 accelerating structures [2, 3] and direct current (dc) breakdown experiments 12 for example [4, 5, 6] 
96
The FIB can be used to vary the manipulator needle sharpness as well.
97
A needle mounted on the omniprobe manipulator can be sharpened to the 
107
The program can be used to analyse pairs of images of the sample and the tip 108 taken at different tilt angles in the ESEM discussed in the previous section.
109
Furthermore, surface corrugations can be analysed by this program. 
Conclusions and Outlook

148
In the present work we have developed an experimental setup for the 
